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IPOTPAMMA BCTYIIITTEJI'HOTO 

'K3AMEIIA 
[O BLIOJIOTNU

B[oaoruq - Hayra o xrr3gr.

3uaqenae 6aoloraqecrofi Hayrca xax Qyn4aueural'rofi u np'KnaAHoi orpac,ra, AJ' ceJr'cKorofaraeHbl' oxpanbl orcpyxatoulefi cpeArr u parJtoHarr,HoroeTKa, opraHa3M, BHA, 6aoqenos, 6zoc$epa, ;;-;;;.u*.
t, caMopefynru'r. 

sHeprul4' IleJlocrHocrb' B3aI{MocB.r3b crpyxTypu r.r QyHx4eft.
Brnaa 6uoloraqecxofi Hayna n Qopr'rrapoeaHze HaJAHofi xapruur r M'pa,o6rqeft Kyn'ryp6r r'rr{Hocrr,,O6u{ae 6r

n e,o ! u,, n, 
"0.", l?i,l[l}: :ilHHJT"H:; #;::. 

o p,aH H3 a4 uw xun o i
Buororuqec*r{e crrcreMbr 

roHHo_Br.rAoBofi, 6aoreoqeHoraqecKrdo, u"":O:f::r?br: 
MorreKynrpHo_

K.rrerrca narc duonor[qecxas crrcreMa

Krero.{uas
xt'Bofo. 

"rrr"..n,llllil: -ttttAbr 
H3ytIeHI'rs xrerrca' Kre:

Heoprauuve"nr. u"o 
cocraB KrIeroK, r{x cxoAcrBo y p*H6rx 

"fiJ#liiXli; 
oynxq'aonan bHan eAuHuL\a

v,rreBoAoB> 
""'ro"J,T,"Jr"J,"::il ^ffi:iiT;'"ffi 

oco6eu'oc'" 
".0J"-#ffi';T"TJ#::fl#B KJIerKe. -- -' 4 ^^ z D wb)tsvr (': BbInoJIHlIeMbIMu 

Oymqagrr,rn. @epiuernrt, nx poJlb

ctpoeuae ra Qynxqun 'racrefi H opra'o'AoB KrrerKa, r{x Bar-rMocBr3b KaK ocHoBa qeJrocTHocra KrerKrz,MHOrooopasae KreroK' Brzpycsr - Ao'eroquaa $opva, sos6y4urer u sa65l
Bl4ll-uuserc\uuuza6oneBaHLrs"i;i;:- m, sos6ypureru sa6oaenanuE, flpoQnaanrnxa

Kleroqnlrfi
Ar@, frnac*"..*#"J:lll.#;"l",il.Hff:1.::T;rlo""upa3oBaHr.re eHepr'r4 r., rurer.H. 3HaqeHue
6uoczHresa' @otoctzures' XenaocaHres. BsaaMocB'3' nnu..""rlltotlfr#.rffi;:1T:u;,;;I" o.u*u',
PasmHoxeur{e u rrHAuBnAyaJrbgoe pa3BuTt,le opr.aurr3MoB

Klerrca - feHerl4tlecKat eruHaua x,Bofo' corr4ara'recrcse a noJroBbre nner*r4, Xporraocotuu; ayrocoMbl
a noroBbre' fovoloruqHbre a HefoMoJrofaqHbre xpoMOCOMbI. 3'aqeuae [ocro,xpoMocoM' floAroroexa KrIerKIa K AerreHaro. p"ayrrrnu!"" 

AI{K - ocHoBa r^"";i;T"ff:i#"*tl:3HaqeHae' Pasaarae noJIoBbIX KreToK' Mefios. cneqaanasaur'" Laron, o6pasooaHue rranefi.

o"""o..cff".:r|:::1T1ff 
. 

- s'K'efiuufi npr'r3HaK xr,rBoro, pas^,ruoNeHae rorroBoe u 6ecnoroe.

o rnoreHeg' o n'r6p uoHanb Ho e 14 nocrs rra6p aoHaJr'Hoe pa3Barr.re : nprMoe h Henp{MOe.

opf aHr,r3Ma qeJroBeKa.lTHffl:oAbl,oa 
(Ha nparraepe )KI4BorHbrx)' Bpeanoe Br','HvrerurKorons a HuKoruHa Ha pa3Bar,e

Oprauus:n narc 6uo.norfiqecnaq crrcreMa

Mnoroo6pasl4e opfaHu3MoB: oAHoKJreTortHrre r{ MHorotnpo^apuorbr H 3yKap,rorrr. crpyrcryon,,f ,n.*.Hrbr opraH'rr.,;;'ffTl;#]l#lf"Tll},il.ilT;"0Jr,.,



pacrenns 
n onpyr(arculafl cpeAa

*rr".o."1tJ]Hae 
* qeaocrurui opra'It3M' Bsaa^aocss:

ffi ; k# tr'#i'"t'rr$itt^tt*#;T 
ffi':J::T:'3fi::T: H.1H;

c o n u e*so n xrd3 Ha 
" 

n". j,,, u nv.v, ;; Tff ,*# J;;Lin jil #*::ilffiili ;,-,ffi"J T
Bla*r

3aKoHbI 
"t "*iJiilJ#cra 

qerloBe*a 
Ha xa3nb pacrerutli, oxpaua pacreHafi, 3arr{ara ax cpeA'r o,uranun,

OrAe.nrr pacreHufi. O6ruaq xaparffeprcrrrna

BoAopocll,' crpoenue u xu3*eAesreJlBHocrb 
oAHoKreroqH'rx u MHoroKJrerorrHbrx BoAopoclefi.Polr no4opocaefi s npapoAe 14 HapoAHoM xosrficrre, ax oxpaHa,

Mxa. C
cp 

"r 
o o op a,rd:: ffi ;r:TJ'."Jeua 

e (u a npr{M ep e M e
reHae MxoB 

" 
roou*"jiffff:i:") ooparonanue ropsa, ero 3HarreHue.

flanopornura. CrpoeHae a panMHoxeHae, ponB B npfipoAe u >KHsHu qen(foloceue'u6le. Crn^o-,,^ -. 
- _r-.r"4v rt aArnpt qenoBeKa, XeoqH, Ilnaynur.

xnoE'lrx, r" r"u't"nute' 
crPoeHae z

rr{eHae B np'poAe, fi;T#:I'"H;"5:;, 
no,'.oe coc'br, e,,

rronprnoceMeHH're ,u"**"i]i ":::*' 
Boccr:asoarleHlze *"orll,-iJ:i. t*"o"crpaHeHl{e

KaK aaa6oree ;;;;;#,:1"".:::re). oco6enHocra crpoeHa, H )Ka3HeAerr

'BerKoB'rxr.."*il:lffi.T,Hffi :1.;'J.;:il'L'ff :,*:..*";;"!""Til,::^'Jffi I;JI.;:Eo6oelte' nacJleHoBbte, .norn"oqreTH6re (acrpoasre), 
"-r".ntttu: 

KpecrolrBerHue (xanya"*ro, 
oarai"arno,r.)BbIe, MapeBbte, BAHOIKaacc oAHoAorrbH're pacreH'r, celreficrsa:aarefiuue. ;";::-] :_::":'oto"ble' 

Ap'

oT,lzqzrearHble rnLrc,,qky) 6^^-^,- 
q' trwtvnHble' 3JIaKoBbIe' opxI4AHbIe, ocoKoBble.

HapoAHoM 
"o."o.llJtHa*I4 

pacreuufi nepeuucJleH'blx ceMelzcrn, oco6enuocrz ax 6zolorza, 3HaqeHue B

Bnuxnue AerrenbHocra qenoBeKa Ha BaAoBoe unoroo6pa3l,re r{BeTKoB6r)BoccraHoBreHae qucJleHHoora peAKI'x I{ acr{e3aroqr{x BaAoB pacreur,rfi. 
r pactenufi' coxpaHeHue a

Ce.ltcrcoxo:sfi crneHHrre pacTe Hr{fl

BaNneEttrne c-.,. ho^-^...._
rexHr4qecK,e, Ap,). ;;;ri:.#ar 

"o(sepHooue, 

6o6oerre

noo""*o*l;""::::::::":'" 
a rexHorlorl4" 

""'o"tilH?,1'"T[n; 
oBouIHbIe' MacrII4qHbIe'

coproB pacreuafi. 
IeHre Kyn'TypHbIX pacrenaft' flonatue copra. {ocrzNeaal HayKr.r B BbrBeAeHr4a HoBbrx

Pagsurrle pacrr{TeJrbHoro M[pa

Muoroo6parue pacreuufi H I{x npoucx eHae. {ora:aTeJrbcrBa Hcropaqec*oFo pa3Burr.{Jr pacrealrrz.OcHosusre
MHoroKneroqHbrx 

BC 

3Tarbr B pa3Barau pacraTenbHoro

rranoporHrrxu, .oro,tooo"nefi' 
ao3Haxn"""";";;;#;:;, Mupa: Bo3HHKHoBeHae oAHolcreror{HElx u

p a3 B ur H,t.a- o."""f "M 
eHHbIe"' o,.o"'"o JJ,Xff 

"l,T H"#; 
BErx oA p ac' e uufi u a

ra'{eckae cBnsH BpacrarerrbHoM MLtpe. 
eHHe pacreuuir e ;1"^;"::T;ffi;m

focno4creo froKnrr"'nno.
B n u x u u e ".,;;;; ilHT!|:Hffff 

uB 

Hacro' q ee Bp e M f, , nx
pasnoo6pa:ar pacreuafi. qenoBe*a Ha pacr,r 

maorooopasl,e a pacnpocrpaHeHl'Ie 
Ha 3eiule,elrurttl rvrr.rp. CoxpaHeHr4e 6roloruqecroro

Eanrepau



ffff:tr#:, tT#fffl:HeHae 
B Bo3Avxe, noqBe,,, ceJrbcKoM xosrficrge.

Ipu6ur. JIuruafiHnrcu

O6ua.s xapar
nrrun".,;;;;;ffirepacraKa rpa6on' Ponr rpuooB B rrprpoAe r xogrficrse. canr6aos rpu,aa BoAopocn,.

4HI{I(OB B npapoAe.
X(rnornrre n oKpyxarculas cpeAa

MHoroo6pas
cr."""u*-iu;;J;;;.*BorHofo Mupa. oc'oa'rre orrr*."'n x.nrBor'brx or pacreHafi.
OAHox.zerorrnbre 

KaK nan6onee rlprrMltrrrBHbre rl ApeBnrre )KnBoTrrbre
06rrKHoseHHi

oAHoKreroq"rr* *""au" 
ave6a' oco6euHor

)THbrx, ax 3HarreHaa r'"' 
ttPotHl{t KIeTKH

,,pupoAe, *H3HI,I 
"rn 

ooto-eroqHoro 
opraHLI3Ma'

Mnoron.nerorr'.Ie )KuBoTrrble 
r--rvr{v' ^i^rfll4 qeroBe*a' o6tq* xapa*TepacTaKa.

o6qag 
'

qepB,. r"rno.iilaKrepacrnKa ranoB. KarueqsonoJrocrHbre. Illocrae qepBa. Kpyrarre yepBr4, Koarqatsre

ffiHl :"H;,::l'il1i:l'H."Jff,,TT:"';,:;il:,::I,": rrayroo.pa:u'e (nayxu a
Ieruyerpnlrre, 

{nyxpruue,
Muoroo6

6opr6' . ;;;*t#Xi,ffffX",H'l#,:."il: 
#;in;.*aKr?*{ec*oe 3HaqeHr4e. Eaoaorzqecrun cnoco6

Tan Xop4oarre. ,'q_,,o_,..-_- 
Mblx B coxpaHeHaa ypo]u.afl. oxpana nu"anor"r",

ilpr."u,nu,o-*'.TT'l',i", #H:t#il_ o61u" xapa*repacr'Ka KrraccoB. pu6rr. 3euuonoAHue.
polr 

"""."-"]^,:. 
^:"*a'qae' orpx4u nnal{eHrapHlrx' o6u{ar *u un rpr. rHKaruna.

pefynapoBa""" r*'::-ltroqHbrx 
B rpkpoAe u )r(a3Hatll4creHHoc"", .u*""r,',[;";#;;lor"tnott*u' CoxpaueHre uuoroo6pasa.r rryreM

{ouaruHue "- :*' 
"*::tt 3KocncreM KaK cpeA'r o6utaaw"nr^*rrur**.

xrzBorHbrx. coo"o*ul,l",ffifi:n, fi::::Xrllu'" 
eBr4HbH' norxaAu, Ap. rrpoacxox4e'He 

AoMarrrHr.rx
Dsorroqa.a

cpaBHr.rreJrbHo-aHar 
)KHBorHofo Mupa' ,{orasarearcrna j'oMlrr{ecK,e, roo6pruoror'irecK'e,,-.""""X;;1::;::t pa3Buru, xkrBorHoro Mupa:

llpoucxor44eHfi e oAHoKJr ero rrHbrx. IIp oucxoxc,4euzexl'I3HeAe''IrerbHocrlr 
xr.rBorHbrx u npour..r eBorrrolrau. noo.r"otiorlo#*tJlTl,J;rJllo)r*eHue crpoeHa, u

Ye.nonex tl ero 3AopoBbe

O6rqafi o6sr
yeJIOBeKa, rufueHsr 

Jp opfaHI'I3Ma qeJIOBeKa' 3naqesze 3HaHar-Int oxpaH'r e..o 3AopoBbr. a o crpoeHLfic' xa3HeAesren'Hocrll 
opraHr{3Ma

Opranrr rl crrcreMbr oprauoB
Onopno-4arrrareJrbHafl 

cucreMa

3Haqeuae on
BbrB'xax, n"o"noru*lopHo-ABl,farelrsofi c'creM'r. flepna.a noMorrlb npu yuuu6aX, pacrsxeH'rx cBr3oK.
Mruuqrr n nx QyurquH

nx cxoACTBa,

Muoroo6pa^:ae

OcHosHrre rpynnbr Mbruu,



Kpoar n rcponoo6paqeHre

rcponoo6pauleHrrfl

I4nrir,rynrrer,

l1f:::**' a"u*"ll^" ?,!*^T;:i'"' B co3AaHar4

sa'orenaHns,j*il.rpv*,,-p.,;:ilil#"'ffJil',':;#J"'Jr'tr"fl 
#liffiT#;1il1'"*""

Opranrr

C.paq" H
,a6orruuri;;.0;",cocvAbl (aprepaa, BeHbI,

aepArle u cocyAbr. 
a noMolII' np' KpoBoreseHr{rx.

{rrxaaue

rcanunnxprt). Ilpeay
sp'o,"J,;:-,;::itr;::#ffi #ff T#JffiT:;

3uaqeHl
BosAyrxHo-Kuna.tt 

o"t*u"""' I4HSexqraoHnrre 6olesuu,

Bpe4Hoe rnro"rot"t'x 
auOexqptfi' t"""""r.nafi pexav 

rlepeAarcqzect 
Y€p'

1e KypeHr.r, Ha opfaHa3M o BpeM.rr Uon"."r.tl 
BO3Ayx' tlperynpexreHae

t HrHeHa opraHoB AbrxaHW.
ffurqeeapeuae

3naqeuar
narrreB ap e Hr.rrr ;#rfi"rfiffi . 

t;;'".I{r rp o qe cc o B rur
nepBarr 4onpave6ua.s ,roMoqb 

"0" ",.1T"* 
;;;;":flTff 

"#;'#:::;;1:Kae 
vcnoBri,r HopMiurbHoro

€ul*ororrr nu n"*"uuffienallleBblx 
orparaeuufi 

,
O6naeu BeqecrB u 3Heprn[

O6rqar xz

iffi:i*,ilJ* """ffi:"3'::"^ zur,.ororl' I'I roKc

'raHoBBn'*eBbrx';"i;:";?*rT:t'#:ilx;:#*ft 
f#'""'.T:'::1H,Brqeleuue

Koxa 

opraHrr Mor{eBbrAenarel*rofi 
c'cTeMbr, ax Qynrqaa, npo$ararrara sa6oreea'Ufi.

CrpoeHae a QyHxrlrau roxa. po.:

ffiJff 'ffi ;*f*J$#"il"'Jff #e,-J"",.lfr 
,^'T\:;:::.:'#ffi.H,#ff :f i

Xeresrr nHyrpenneE ceKpeq[ u

3Ha.{eHrze r
foprr.roHrr. aon, norntne3 

BHyrpeHuefi c

oB6rx xere3 . o*""J;oo"o1;:"ffi. flH? 
pa3BHrHA, perynn\uu Qyurcuufi opfaHa3Ma,

Hepnnar c[creMa 
- -r^ *rrlrJrvrqr r'tuJlo'oe co3peBaHl'Ie' flzr'eHa roHoIrIH 

" 
or"yru"r.

Opranlr qyBcrB. 
_Brrcruax HepBHa, AerreJrbnocrr, 3uaqenae neponofi c

cofrlacoBaHHocrra 
QyHrqufi opraHz:ru 

".rourna, B3aHMocB;TJ#.",:t:Y "I{creM6r B perynnr\Hu uerrcuefi nepenori AerrenbHocrr.r qenoBeKa. pe.{s , 
"'*nr""1 f#dH ;":T;#il:l; ?:;;o6ycaoueuHocTb no

HepnH ofi Aef, rer bHoc.T::::l ;Jrffjo* I''I'M' c.".noru 
" 

14. rr. rrasro"; ;;;
llaraeHa rr;;;;;o rpyAa. Bpe4noe 

"nl 
' '^""ua' I4srae.IeHae pa6orocno.ounortounu' 

y'eHufl o sltcuefi
rnHue H LrKor u u, - n o.o.,iJ ;;;:_::::-: :t' u rpvA o B o M np o Lr e c c e,

OCHOSTI IeHeTr{Kr{ 
___ . ..!\vrnqa, aIKorOJI.f,, HapKOTLIKOB Ha HepBHyIO CACTeMy,

fenerarca _ n
MoHo- , o:";;;;;;";".ffi,:-Xffi'*:Tffi:T"l;'Jil*'ocra op,aHr3MoB, ocHosHrre MeroA'r ,eHerHKr4,



Hacn
HacreAcrBe'eAcrBeHHocrb u

*ocr' n,.r."""*.;tffi:ffi}rrf;,-f;ffi::"".opraHa3Ma, Mero4rr accrreAoBaHrc,
3axor

Alleltuue r:br 
HacneAcrBeHHocrr'

;Hlt, oesorrn 
".r"ot' 

ycTaHoBJleHurte f' MeHAeaeu, .{ouauaHrun' louosarora a rerepo3r4rora. EornooJt:Ie 
u peueccaBH'Ie npu3Ha*u.

)p 3I,Ie nepBoro noKoJreHrrr.
,."o""r"Xo"o#Nyrovurul xapaKrep- HacneAoBaHnr. 3arou pacu{enne'rur
HacneAoBaH 

^""n" 
pacu{eruIeHu.a. I{*oao.;;;"; 

"#T ,:t::t::.:t] nplz3HaftoB. crara*a.recKr.rfi
H ero uarono.agec.ae ocHoBbL 

HoBbr Bo BTopoM rroxoJleHau. 3axog ,"aurrar"oao
3axon

cqenneHrre. ro. 

tutn"n'ofo 
HacJIe'u

rE nepeKpec." -o;;j."ffuux 
T' Mopraua, ero qarorrof^recKae 

ocHoBbr, florsoe a HenorrHoe
I-euora

;ff ffi *Hil:lij;T:#,#il;r:"#Hxrffi T;"""*"i?i#Tl,T,r;Jilffi Iffi ,??;poat fr
r'r3MeHqr4Boc", il#fi##""TT eueuHefi cpeA.r r

:acraqecK'e .uoo"orl- -1:-o 
MupoBaHuu QeHorana. Mo.qaQaraqaoHHa,epHocrr{ rrao4zQurcaquouHoE 

rasMenqaBocrr.
cOop prAoB B HacJAr'e uonyrreH,,e","",in:,ililffi,TffiT;ffi

_ Mepu 3aulr,rrbr oT 3arps3HeHa,
:a6oreeaHlafi y veloeexa, { l\4/TareHaMa' 3Ha'IeFIue reHeraK' glx upoQalaKTr{KH HacJreAcTBeHHbIx

Ocnonrr ceJleKrltlu

leneraxa

,'.Uru::ffi ffiTffi .#H::,'"=,:if ffi fi *T:'##;"";i"r*"i1,*"**cereKr{aa:r{eHr4eo
wtrnouAry, reTepo3ac. rvrwrul{bl ceneKl{aa: ru6pupusa4ux,

Celenqun pacreunfi

Cauoonrur
rwftpupnsatrya. 

--IeHI4e nepeKpecTHo-onblJlteMbrx 
pacreuufi. rereposzc. rronuwtouAw u orAiuleHHa,

Ce.nenqun xrrBorubrx

TI'lnrt crpeqre,na H:t u MeroAbr p-uBeAeHHx. Meror aHaJrr4saHacJreAcrBeHrnpu3HaKoB y )KHBorHbIX. ota-"""u"'# 
:T:.t:^:::neAcrBeHH6rx xos.sficraeHHo-r{eHH'rx

6uorexuoro"";' : *:;Qt -t 

uopuAH3aqHJI AoMaIIIHrrx xaBorHbIX'

p a3Br4ru,.uooo"o","t'tx: 
uarcpodaoJlofu'

c xog.f,ricrna, oxpaHbr ffi;J"re3' 
feHHat LI KJleroqHar Hmr(eHepar, rrx 3Haqe HHe Ail\

Halopranu3Men 
H bre crrcreM br

lonyrqq[s n BrrA

jr, , efo Kparepau. florrynnizr
noroeon cocraB, pa3Mepbr ncnynqqan, il:I:17#::trffi:Hffi"H:ffi:*rr oco6eri, nospacrnori a

{ora:arelrc.

;il::*# j'niil'ffi ff :: " #:J:' :ff ffi j:i:frH'J" "ffiil: ffi;:Hocuren bHbul xapanrep np acnoco6aeHHocrH, lnnxy uquit u c.t aCllcrcyccraeuurrfi or6on H Hacne-^_^^,__- 
-"' 

^p""\Julnu uarao4llnzupytouluitor6op.

xr'rBorHbrx H c.proB -fi "ffi il#'##'ltHHar 
u3MeHrraBo(

i rroHxrae d;;;';;;;,;;.,:,,:L, ff;fr *o"o AoMarrrHr{x



Marpoenol
npo rp e c c,' **;: ui";.ffn*: 

i'.*"' 
c o r p enreuurre
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